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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne 


Inclosed  is  the  Phase  I  Inspection  Report  for  Lake  Estling  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dan  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of 
the  dan's  condition  is  given  in  the  front  of  the  report. 


Baaed  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Lake  Estling  Dam,  a  high  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  The  spillway  is 
considered  seriously  inadequate  since  forty  percent  of  the  Probable 
Maximum  Flood  (PMF)  would  overtop  the  dam.  The  seriously  inadequate 
spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition,  until  more 
detailed  studies  prove  otherwise  or  corrective  measures  are 
completed.  The  classification  of  UNSAFE  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  indicate  the  same  degree 
of  emergency  as  would  be  associated  with  an  UNSAFE  classification 

applied  for  a  structural  deficiency.  It  does  mean,  however,  that 

based  on  an  initial  screening,  and  preliminary  computations,  there 
appears  to  be  a  serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 

take  place,  significantly  increasing  the  hazard  of  loss  of  life 

downstream  from  the  dam.  To  insure  adequacy  of  the  structure,  the 
following  actions,  as  a  minimum,  are  reconsaended: 


a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 

emergency  operation  plan  and  warning  system  should  be  promptly 

developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 


NAFEN-D 

Honorable  Brendan  T.  Byrne 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to: 

(1)  Investigate  the  seepage  at  the  downstream  toe,  and  design 
appropriate  remedial  measures. 

(2)  Design  and  supervise  a  program  for  clearing  trees  and 
brush  from  the  upstream  and  downstream  slopes  of  the  dam. 

(3)  Investigate  the  location  and  condition  of  the  low  level 
outlet  pipes  and  valves  and,  if  necessary,  design  procedures  to 
restore  them  to  an  operable  condition. 

(4)  Design  repairs  and  slope  protection  for  the  areas  where 
erosion  has  occurred  on  the  upstream  and  domstream  slopes  of  the  dam. 

(5)  Design  repairs  for  the  abutments  of  the  spillway  to  stop 
the  leakage  and  to  restore  the  stone  masonry  to  good  structural 
condition.  Any  remedial  actions  should  be  completed  within  three 
months  from  the  date  of  approval  of  this  report. 

c.  Within  30  days  from  the  date  of  approval  of  this  report,  a 
program  should  be  initiated  to  periodically  check  the  condition  of  the 
dam  and  monitor  the  seepage  until  remedial  measures  are  effected. 

d.  Within  three  months  from  the  date  of  approval  of  this  report, 
a  program  should  be  initiated  to  control  trespassing  on  the  upstream 
and  downstream  slopes  of  the  dam. 

e.  Within  one  year  from  the  date  of  approval  of  this  report, 
engage  a  professional  engineer  experienced  in  the  design  and 
construction  of  dams  to  make  a  comprehensive  technical  inspection  of 
the  dam  once  every  two  years. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
a  copy  will  also  be  sent  to  Congressman  James  A.  Courter  of 
the  Thirteenth  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  upon  request,  five  days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


NA'PBN-0 

Honorable  Brendan  T.  Byrne 


An  iaporCant  aepect  of  the  Dam  Safety  Program  will  be  the 
implamantation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 


Sincerely, 


JOEL  T.  CALLAHAN 

Lieutenant  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 


1  Incl 
As  stated 


Copies  furnished! 

Dirk  C.  Hofman,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08623 


John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 


LAKE  ESTLIHC  DAM  (NJ0018A) 


CORPS  or  ENGINEERS  ASSESSMEWT  OF  GENERAL  COMDITIOWS 


This  imm  inspected  on  16  Msy  1979  by  Anderson-Nichols  and  Co., 

Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreeaent  with  the  U.S.  Aray  Engineer  District,  Philadelphia,  had  this 
inspection  perforaed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 


Lake  Eatling  Daa,  a  high  hazard  potential  structure,  is  judged  to  be 
in  fair  overall  condition.  The  spillway  is  considered  seriously 
inade.,uate  since  forty  percent  of  the  Probable  Maximum  Flood  (PMF) 
would  overtop  the  dam.  The  seriously  inadequate  spillway  is  assessed 
as  an  UNSAFE,  non-emergency  condition,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed.  The 
classification  of  UNSAFE  applied  to  a  dam  because  of  a  seriously 
inadequate  spillway  is  not  meant  to  indicate  the  same  degree  of 
emergency  as  would  be  associated  with  an  UNSAFE  classification  applied 
for  a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
initial  screening,  and  preliminary  computations,  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were 
to  occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  of  loss  of  life  downstream  from 
the  daa.  To  insure  adequacy  of  the  structure,  tie  following  actions, 
as  a  ainiffliai,  are  recommended: 


a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 


b.  Within  six  months  from  the  date  of  approval  of  this  report 
engineering  studies  and  analyses  should  be  performed  to: 


(1)  Investigate  the  seepage  at  the  downstream  toe,  and  design 
appropriate  remedial  measures. 


(2)  Design  and  supervise  a  program  for  cleai 
brush  from  the  upstream  and  downstream  slopes  of  the  dam 


(3)  Investigate  the  location  and  condition  of  the  low  level 
outlet  pipes  and  valves  and,  if  necessary,  design  procedures  to 
restore  them  to  an  operable  condition. 


U 


(4)  Design  repairs  and  slope  protection  for  the  areas  where 
erosioD  has  occurred  on  the  upstream  and  downstream  slopes  of  the  daai. 

(5)  Design  repairs  for  the  abutaients  of  the  spillway  to  stop 

•nd  to  restore  the  stone  masonry  to  good  structural 
condition.  Any  remedial  actions  should  be  completed  within  three 
months  from  the  date  of  approval  of  this  report. 

c.  Within  30  days  from  the  date  of  approval  of  this  report,  s 
program  should  be  initiated  to  periodically  check  the  condition  of  the 
dam  and  monitor  the  seepage  until  remedial  measures  are  effected. 

d.  Within  three  months  from  the  date  of  approval  of  this  report, 
a  program  should  be  initiated  to  control  trespassing  on  the  upstream 
and  downstream  slopes  of  the  dam. 

e.  Within  one  year  from  the  date  of  approval  of  this  report, 
engage  a^  professional  engineer  experienced  in  the  design  and 
construction  of  dams  to  make  a  comprehensive  technical  inspection  of 
the  dam  once  every  two  years. 


APPROVED ;  __  _ _ 

,<J()EL  T.  CALLAHA^ 


Lieutenant  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 


OCPANTMtNT  OT  THK  ARMY 
PNILAMkrHtA  DISTRICT.  CORRR  OT  INUINCrRS 
CUSTOM  MOUM-aO  S  CMSSTNUT  STRUTS 
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7  StPttlS 


rsbls  BrsDdsQ  T.  Byrnt 
Osssraor  of  low  Jarssy 
TrsRtsa,  NJ  08621 


Dost  Governor  Byrnsi 

This  is  in  rsfemncs  to  our  ungoing  Nscionsl  Progtsa  for  Inspection  of 
Noa-Fs8srsl  Daas  with  the  Stste  of  New  Jersey.  Lske  Bet  ling  Daa 
(Fs8srsl  1«D«  No.  NJ00184),  s  high  hsssrd  potential  structure  has 
rscsotly  been  inspected.  The  dsa's  SMbanksent  is  owned  by  the  New 
JsTSsy  Departoant  of  Transportatioo  and  the  spillway  is  owned  by 
Batlisg  Lake  Corporation  and  is  located  on  Den  Brook  approainately  six 
nilaa  upstreaa  frora  Mount  Hope. 

Using  Corpa  of  Engineers  screening  criteria,  it  has  been  deternined 
Chat  the  dam's  spillway  is  seriously  inadequate  since  approximately  40 
percent  of  the  Probable  Nasisiaa  Flood  would  overtop  the  dam.  The 
seriensly  inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 
coodition,  until  more  detailed  atudies  prove  otherwise,  or  corrective 
measnrea  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 
beesuaa  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate 
the  same  degree  of  emergency  as  would  be  associated  with  an  UNSAFE 
uDclaasif ication  applied  for  a  structural  deficiency.  It  does  moan, 
however.  Chat  based  on  an  initial  screening  and  preliminary 
computations,  there  appears  to  be  a  serious  deficiency  in  spillway 
capacity  so  that  if  a  aevere  storm  were  to  occur,  overtopping  and 
failure  of  the  dam  could  take  place,  aignifiesnt ly  increasing  the 
haaard  potential  to  loss  of  life  downstream  tiwn  the  dam.  As  a  result 
of  this  UNSAFE  determination,  it  is  recoaaaended  that  the  dam's  owner 
take  the  following  measures  within  30  days  of  the  date  of  this  letter: 

a.  Kngage  the  services  of  a  qualified  protossional  consultant  to 
more  accurately  determine  the  spillway  adequacy  by  using  mv're  detailed 
and  sophisticated  hydrologic  <ind  hydraulic  .inalyses,  and  to  recommend 
any  remedial  measures  requiievl  to  prevent  overtopping  of  the  dan. 


■ooorttbl*  Iraadaa  T.  Byra* 


B«  la  tha  iataria,  a  datailad  aMrgancy  oparatioo  plaa  aad 
doaaatraaa  waraiaf  ayataa  should  ba  daaalopad.  Also,  rouad-tha-clock 
soraaillaaea  should  ba  providad  duriag  pariods  of  uauaally  haaay 
praelpitation. 


A  fiaal  raport  oa  this  Pbasa  1  laspaetion  will  ba  forwardad  to  you 
withia  •oaths. 


Siacaraly, 


JAMBS  G.  TON 

y]  Colonal,  Corps  of  Enginaars 

A  •  A  teas  ^  M  ^  V  M  A  A 


Copias  Pumishadt 

Oirk  C.  Hofman,  Actg.  Deputy  Director 
Divisioa  of  Water  Resources 
N.J.  Dept,  of  Envirofusental  Protection 
P.O.  Box  CII029 
Trantoa,  NJ  08625 


John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Hanageaent 

Division  of  Water  Resources 

N.J.  Dept,  of  Ravironaantal  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

ID  Number: 

State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection: 


Lake  Estling  Dam 

FED  ID  No.  NJ00184 

New  Jersey 

Morris 

Den  Brook 

Passaic 

May  16,  1979 


ASSESSMENT  OF  GENERAL  CONDITIONS 

Lake  Estling  Dam  is  84  years  old  and  in  fair  overall  condi¬ 
tion.  It  is  intermediate  in  size  and  is  classified  as  High 
Hazard.  The  dam  is  a  railroad  embankment  and  carries 
regular  train  traffic.  Seepage  and  wet  spots  were  observed 
at  the  toe  of  the  dam  from  the  wes-^  abutment  to  the  spill¬ 
way  and  from  the  spillway  to  the  east  abutment.  Consider¬ 
able  trespassing  and  erosion  were  noted  on  both  the  upstream 
and  downstream  slopes  of  the  embankment  in  the  area  of 
the  spillway.  The  crest  of  the  cut  stone  masonry  weir 
is  in  fair  condition.  The  spillway  abutments  are  mortared 
stone  masonry  and  the  mortar  is  cracked  and  spalling  on 
the  vertical  face.  Mortar  in  the  joints  near  the  spill¬ 
way,  where  in  contact  with  water,  has  been  completely  eroded 
away.  Leakage  of  30  gpm  was  noted  through  each  spillway 
abutment.  The  railroad  culvert  downstream  of  the  spillway 
is  the  hydraulic  control  at  high  flows.  It  can  pass  less 
than  40%  of  the  PMF  and  is  seriously  inadequate. 

It  is  recommended  that  the  owners  retain  the  services  of 
a  professional  engineer,  qualified  in  the  design  and 
construction  of  dams,  to  accomplish  the  following  tasks 
in  the  time  frames  specified.  Starting  immediately,  further 
evaluate  the  hydrology  and  hydraulics  of  the  watershed, 
reservoir,  dam,  spillway  and  railroad  culvert;  and  deter¬ 
mine,  design,  and  implement  mitigating  measures  necessary  to 
provide  for  safe  passage  of  high  discharges.  Also  start¬ 
ing  immediately,  conduct  a  detailed  investigation  of  em¬ 
bankment  seepage  and,  design  and  implement  appropriate 
seepage  control  measures.  In  the  near  future,  specify  and 
implement  procedures  for  removing  trees,  their  root  systems, 
and  brush  from  the  upstream  and  downstream  slopes  of  the 
embankment.  Starting  soon,  investigate  the  location  and 
condition  of  the  low  level  outlet  pipes  and  valves  and,  if 
necessary,  design  and  imiplement  measures  to  restore  them 


to  an  operable  condition.  Starting  very  soon,  specify  and 
implement  measures  to  repair  erosion  on  the  embankment 
slopes  and  provide  appropriate  slope  protection.  In  the 
near  future,  design  and  implement  repairs  to  the  mortared 
stone  masonry  spillway  abutments.  In  addition,  as  a  part 
of  operating  and  maintenance  procedures,  it  is  recommended 
that  the  owners:  starting  soon,  control  the  trespassing 
on  the  slopes  of  the  embankment;  starting  immediately, 
check  the  condition  of  the  dam  periodically  and  monitor 
the  seepage  until  remedial  measures  are  effected;  in  the 
future,  engage  a  professional  engineer,  qualified  in  the 
design  and  construction  of  dams,  to  conduct  a  technical 
inspection  of  the  dam  once  every  two  years;  and,  in  the 
near  future,  establish  a  surveillance  program  for  use 
during  and  immediately  following  periods  of  heavy  rainfall 
and  also  a  warning  program  to  follow  in  case  of  floodflow 
conditions  or  imminent  dam  failure. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reconunended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to 
note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstreeun  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
LAKE  ESTLING  DAM 

US  #NJ00184  NJ#34 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Authority  to  perform  the  Phase  I 
Safety  Inspection  of  Lake  Estling  Dam  was  received  from 
the  State  of  New  Jersey,  Department  of  Environmental  Pro¬ 
tection,  Division  of  Water  Resources  by  letter  dated 

4  April  1979  under  Contract  FPM  No.  39,  dated  28  June  1979. 
This  authority  was  given  pursuant  to  the  National  Dam 
Inspection  Act,  Public  Law  92-367  and  by  agreement  between 
the  State  and  the  U.S.  Army  Engineers  District,  Philadelphia. 
The  inspection  discussed  herein  was  performed  by  Anderson- 
Nichols  &  Company,  Inc.  on  16  May  1979. 

b.  Purpose .  The  purpose  of  the  Phase  I  Investigation 
is  to  develop  an  assessment  of  the  general  conditions  with 
respect  to  safety  of  Lake  Estling  Dam  and  appurtenances 
based  upon  available  data  and  visual  inspection,  and, 
determine  any  need  for  emergency  measures  and  conclude  if 
additional  studies,  investigations,  and  analyses  are  neces¬ 
sary  and  warranted. 

1 . 2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Lake 
Estling  Dam  is  a  19-foot  high,  1200- foot  long  earthfill 
railroad  embankment  dam,  built  around  1895.  The  upstream 
and  downstream  faces  are  of  earth  and  rock  ballast  with  a 
2H:1V  slope.  The  34-foot  long  free  overflow,  curved, 
stepped,  cascading  spillway  is  near  the  center  of  the  dam. 

The  spillway  is  of  cut  masonry  blocks  and  drops  in  14" 
steps.  The  railroad  embankment  toe  width  averages  58 
feet.  Fifteen  feet  downstream  of  the  spillway,  the  outlet 
channel  passes  through  the  railroad  embankment  in  a  26 
foot  wide  X  13  foot  high  box  culvert.  Downstream  of  the 
culvert,  the  channel  exits  into  Indian  Lake.  Essential 
features  of  the  dam  are  given  in  Figure  2. 


b.  Location.  The  dam  is  located  in  Morris  County, 
New  Jersey  on  Den  Brook,  a  tributary  to  the  Rockaway  River, 
approximately  1  mile  southwest  of  Denville  Township,  New 
Jersey.  It  is  at  north  latitude  40®  53.0'  and  west 
longitude  74®  29.5'.  A  location  map  is  given  in  Figure  1. 

c.  Size  Classification.  Lake  Estling  Dam  is  classi¬ 
fied  as  being  intermediate  in  size  on  the  basis  of  storage 
at  the  dam  crest  of  1341  acre-feet,  which  is  greater  than 
1000  acre-feet  and  less  than  50,000  acre-feet,  according 
to  criteria  given  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams.  A  height  of  19  feet  would 
place  the  dam  in  the  small  size  category,  however  the 
intermediate  classification,  based  on  storage,  prevails. 

d.  Hazard  Classification.  Visual  inspection  of  the 
downstream  area  shows  that  breach  of  the  Lake  Estling  Dam 
could  possibly  cause  damages  to  10  or  more  residences 
located  immediately  downstream  of  the  embankment  and  the 
potential  for  loss  of  30  or  more  lives.  Accordingly, 

Lake  Estling  Dam  is  classified  as  High  Hazard. 

e.  Ownership.  The  dam  is  a  railroad  embankment 
and  is  owned  by  the  State  of  New  Jersey,  Department  of 
Transportation,  Trenton,  New  Jersey.  The  spillway  is 
owned  by  Estling  Lake  Corporation,  Denville  Township, 

New  Jersey.  Contact  with  the  Estling  Lake  Corporation 
was  established  through  their  lawyer,  Donald  Malehorne, 
of  Wiley,  Malehorne  and  Sirota,  250  Madison  Avenue, 
Morristown,  New  Jersey. 

f.  Purpose  of  Dam.  The  lake  is  used  for  recreation. 

g.  Design  and  Construction  History.  A  copy  of  the 
original  spillway  design  plans  dated  14  June  1895  was 
examined.  These  plans  indicate  that  the  spillway  was  not 
paid  for  by  the  railroad  company.  However  the  railroad 
did  furnish  the  plans  of  the  spillway  to  the  builder, 
Estling  Lake  Ice  Company,  to  ensure  a  satisfactory  design. 
The  masonry  for  the  spillway  and  abutments  was  built  dur¬ 
ing  the  period  July  to  September  1895. 

1.3  Pertinent  Data 


a.  Drainage  Area 
6.44  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown 


Low  outlet  at  pool  elevation  (if  operable) 

Total  ungated  spillway  capacity  at  maximum  pool 
elevation  -  5105 

c.  Elevation  (ft.  above  MSLf 
Top  Dam  -  527.0 

Design  surcharge  (PMF)  -  528.3 

Recreation  pool  (at  time  of  inspection)  -  516.9 

Spillway  crest  -  516.7 

StreamJoed  at  centerline  of  dam  -  508.8 

Maximum  tailwater  (estimated)  -  520.0  (downstream  of 

^  culvert ) 

d.  Reservoir  (feet) 

Length  of  maximum  pool  -  3500 
Length  of  recreation  pool  -  3400 

e.  Storage  (acre-feet) 

Recreation  pool  -  358 
Design  surcharge  (PMF)  -  1500 
Top  of  dam  -  1341 

f*  Reservoir  Surface  (acres) 

Top  dam  -  89 
Spillway  crest  -  75 
g.  Dam 

Type  -  earthfill  railroad  embankment 
Length  -  1200;^  feet 
Height  -  19  feet 
Top  Width  -  58  feet 

Side  Slopes  -  upstream  2H:1V,  downstream  2H:1V 
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Zoning  -  unknown 
Impervious  core  -  unknown 
Cutoff  -  unknown 


Grout  curtain  -  unknown 
Spillway 

Type  -  free  overflow  curved,  stepped  (cascading) 
Length  of  weir  -  34' 

Crest  elevation  -  516.7'  MSL 
Gates  -  none 

U/S  Channel  -  Lake  Estling 

D/S  Channel  -  Culvert  through  railroad  embank¬ 
ment  to  Indian  Lake 

Regulating  Outlets 

2  -  24"  low  level  outlets  are  shown  on  original 
design  plans. 


2  -  strainer  boxes  shown  on  original  design  plans. 

No  strainer  boxes  were  observed  in  field  inspection. 

No  valving  mechanism  was  observed  in  field 
inspection. 


Owner  stated  bronze  gate  valves  exist. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

No  original  design  data  for  the  da/n  embankment  were  dis¬ 
closed.  Copies  of  the  original  design  plans  for  the  spill¬ 
way  are  kept  by  the  current  owner.  They  show  a  cut  stone, 
curved,  stepped,  stone  masonry  spillway,  as  described  in 
Section  1.2,  set  on  a  hemlock  timber  fraunework.  Two 
24-inch  low  level  outlet  pipes  are  shown  to  exit  near  the 
bottom  of  the  spillway  abutment  Wal3s.  Plans  for  the 
spillway  were  apparently  furnished  by  the  railroad. 

2.2  Construction 

No  construction  data  pertinent  to  the  dam  embankment  were 
disclosed.  The  spillway  was  constructed  between  July  and 
September  1895.  Persons  responsible  for  the  construction 
are  unknown. 

2.3  Operation 

No  engineering  operational  data  were  disclosed. 

2.4  Evaluation 


a.  Availability.  A  search  of  the  New  Jersey  Depart¬ 
ment  of  Environmental  Protection  files,  contact  with  community 
officials  and  contact  with  the  owners  revealed  only  a  limited 
aunoxant  of  recorded  information.  A  set  of  original  design 
plans  for  the  spillway  dated  14  June  1895  were  examined. 

These  plans  are  owned  by  the  Lake  Estling  Corporation  and 
were  not  released  for  inclusion  in  this  report. 

b.  Adequacy.  Because  of  the  limited  amount  of  recorded 
data  available,  evaluation  of  this  dam  was  based  primarily 

on  visual  observations. 

c.  Validity.  The  recorded  data  retrieved  were  found 
to  be  in  generaT*’agreement  with  visual  observations;  however, 
no  outlets  were  observed  for  the  two  24-inch  pipes. 


(  ) 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  Darn.  Significant  seepage  at  the  downstream  toe 

of  the  dam  from  the  east  abutment  to  the  spillway,  and  from 
the  spillway  part  way  to  the  west  abutment,  was  observed. 
Heavy  brush  and  small  trees  are  growing  on  both  the  upstream 
slope  and  downstream  slope  of  the  embankment.  Trespassing 
and  erosion  are  common  at  many  locations  on  the  upstream 
slope,  at  a  few  locations  on  the  downstream  slope,  and 
next  to  the  downstream  wingwalls  of  the  culvert  under  the 
railroad  at  the  spillway.  No  unusual  settlement  or  bulging 
of  the  embankment  slopes  was  noted. 

b.  Appurtenant  Structures.  Leakage  estimated  at 
about  30  gpm  was  discharging  from  the  third,  fourth,  and 
fifth  joints  from  the  top  of  each  stone  masonry  abutment 
of  the  spillway  weir.  The  mortar  in  the  top  joints  of  the 
abutments  of  the  weir  was  spalled,  cracked,  and  deteriorated, 
and  the  mortar  in  the  joints  closest  to  the  spillway  has 
eroded  completely  where  it  is  in  contact  with  the  over¬ 
flowing  water.  The  upstream  face  of  the  railroad  culvert 
above  the  spillway  discharge  channel  has  numerous  cracks 

and  spalled  areas. 

c.  Reservoir  Area.  The  watershed  above  the  reservoir 
is  gently  sloping  and  heavily  wooded.  The  shore  of  the 
reservoir  has  no  steep,  high  slopes.  No  evidence  of  signi¬ 
ficant  sedimentation  was  observed. 

d.  Downstream  Channel.  The  channel  downstream  of  the 
spillway  weir  passes  under  a  railroad  culvert  and  empties 
directly  into  Indian  Lake  which  is  at  the  downstream  toe 
of  the  dam. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

No  formal  operating  procedures  were  disclosed. 

4 . 2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  disclosed. 

4 . 3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facili¬ 
ties  were  disclosed. 

4 . 4  Warning  System 

No  description  of  any  warning  system  was  disclosed. 

4 . 5  Evaluation  of  Operational  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures 
the  remedial  measures  described  in  Section  7.2  c.  should  be 
implemented  as  prescribed. 


SECTION  5 

KYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  A  copy  of  the  original  design  plans 
for  the  spillway  dated  14  June  1895  was  examined.  These 
design  plans  consist  of  five  sheets,  the  plans  show:  (1) 

a  plan  view  of  the  spillway,  (2)  timber  mat  framework 
on  which  the  spillway  rests,  (3)  sections  through  the 
center  of  the  spillway  and  through  the  spillway  abutment, 

(4)  the  strainer  box  through  which  the  drawdown  pipes 
flow,  and  (5)  front  and  back  elevations  of  the  spillway. 

The  entire  spillway  is  founded  on  a  mat  framework  of 
8"  X  12"  and  12"  x  12"  hemlock  timbers.  The  plan  shows 
two  drawdown  pipes;  one  through  each  abutment.  They  are 
24"  pipes  of  unknown  material,  with  no  control  mechanism 
indicated.  These  pipes  are  set  12'  below  the  spillway 
crest  upstream  and  have  an  exit  invert  at  the  downstream 
toe  of  the  spillway.  No  visual  indications  of  these 
pipes  were  noted.  No  other  plans  hydraulic/hydrologic 
data  were  disclosed. 

b.  Experience  Data.  Data  received  through  conversa¬ 
tion  with  Richard  Price,  President,  Lake  Estling  Corporation, 
indicated  that  in  the  25  years  he  has  lived  near  Lake 
Estling,  he  has  never  seen  the  railroad  embankment  overtopped. 
No  other  experience  data  were  disclosed. 

c.  Visual  Observations.  No  v'isual  evidence  was  found 
of  damage  to  the  structure  caused  by  overtopping.  At  the 
time  of  inspection,  approximately  0.2  foot  of  water  was 
flowing  over  the  spillway  crest. 

d.  Overtopping  Potential.  The  hydraulic/hydrolocic 
evaluation  for  Lake  Estling  Dam  is  based  on  a  spillway  design 
flood  (SDF)  equal  to  the  probable  maximum  flood  (PMF)  in 
accordance  with  evaluation  guidelines  for  dams  classified 

as  high  hazard  and  intermediate  in  size.  The  PMF  has  been 
determined  by  application  of  the  SCS  dimensionless  unit 
hydrograph  procedure  to  the  48-hour  PMP  Storm  of  25.6  inches. 
Hydrologic  computations  are  given  in  Appendix  3.  The 
routed  PMF  discharge  for  the  subject  watershed  is  15,473 
cfs.  The  minimum  elevation  of  the  dam  allows  10.3  feet  of 
depth  in  the  spillway  before  the  overtopping  occurs.  Under 
this  head  the  capacity  of  the  railroad  culvert  through  the 
dam  is  5,105  which  is  less  than  the  required  SDF. 
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Flood  routing  calculations  indicate  that  Lake  Estling  Dam 
will  be  overtopped  for  more  than  4  hours  to  a  maximum 
depth  of  1.3  feet  under  PMF  conditions.  It  is  estimated 
that  the  culvert  beneath  the  railroad  embankment  can  pass 
approximately  38  percent  of  the  PMF  without  causing  dam 
overtopping. 

The  close  proximity  of  downstream  residences,  which  are 
below  the  elevation  of  the  dam  and  upstream  reservoir, 
could  create  an  extremely  hazardous  situation  should  the 
embankment  breach.  The  breach  analysis,  contained  in 
Appendix  III,  indicates  that  the  discharge  increase  from 
a  non-breach  to  a  breach  situation  is  15,584  cfs  to  18,431 
cfs  under  the  PMF  conditions.  Under  half-PMF  conditions 
the  breach  discharge  could  be  almost  twice  the  non-breach 
discharge.  Because  a  large  portion  of  the  discharge 
would  be  passing  through  the  breach  opening,  this  structure 
clearly  meets  all  the  requirements  necessary  to  be  classi¬ 
fied  as  Seriously  Inadequate.  There  is  a  high  potential 
for  loss  of  life.  Failure  would  significantly  increase 
the  potential  for  loss  of  life  downstream  from  that  just 
before  overtopping  failure.  The  spillway  cannot  pass  50 
percent  of  the  PMF  without  dam  overtopping. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Seepage  at  the  downstream 
toe  of  the  dam,  if  not  corrected,  could  lead  to  future 
instability  of  the  dam.  If  trees  on  the  upstream  and  down¬ 
stream  slopes  of  the  dam  blow  over  and  their  roots  pull  out, 
or  if  a  tree  dies  and  its  roots  rot,  serious  seepage  and 
erosion  problems  could  result.  Some  of  the  brush  now 
growing  on  the  dam  may  attain  tree  size  and  could  result 
in  the  same  problems.  Trespassing  and  erosion  on  the 
upstream  and  downstream  slopes  of  the  dam  will  seriously 
reduce  the  stability  of  the  dam  if  not  controlled. 
Deterioration  of  the  mortar  and  leakage  through  the  stone 
masonry  abutments  of  the  spillway  will  reduce  the  stability 
of  the  spillway  abutments  if  not  controlled.  Deterioration 
of  the  railroad  bridge  over  the  spillway  discharge  channel 
will  reduce  the  stability  of  the  bridge  if  not  remedied. 

Based  on  the  visual  inspection  alone  it  is  not  possible 
to  determine  the  character  of  the  dam  foundation  or  the 
iriwerior  of  the  cross  section.  Therefore,  it  is  not  possible 
to  evaluate  the  factor  of  safety  of  the  dam  against  slope 
fail>-re . 


b.  Design  and  Construction  Data.  Design  plans,  dated 
1895,  show  that  the  spillway  is  set  on  a  mat  of  6"  x  12"  and 
12" X  12"  hemlock  timbers.  No  design  plans  for  the  embank¬ 
ment  were  disclosed. 

c.  Operating  Records.  No  operating  records  pertinent 
to  the  structural  stability  of  the  dam  were  disclosed. 

d.  Post-Construction  Changes.  No  records  pertinent 
to  post-constructinn  changes  were  disclosed. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic 
Zone  1  and, in  accordance  with  the  recommended  Phase  1 
guidelines, does  not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMI-IENDATIONS/REI^EDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition .  Lake  Estling  Dam  is  84  years  old  and 
is  in  fair  overall  condition. 

b.  Adequacy  of  Information.  The  information  avail¬ 
able  is  such  that  the  assessment  of  the  dam  must  be  based 
primarily  on  the  results  of  the  visual  inspection. 

c.  Urgency .  The  recommendations  made  in  Section  7.2  a. 
and  the  operating  and  maintenance  procedures  in  7.2  c.  should 
be  implemented  by  the  owner  as  prescribed. 

d.  Necessity  for  Additional  Data/Evaluation.  The 
information  available  from  the  visual  inspection  is  ade¬ 
quate  to  identify  the  potential  problems  which  are  described 
in  Sections  5  and  6.  These  problems  require  the  attention 
of  a  professional  engineer  experienced  in  the  design  and 
construction  of  dams,  who  will  have  to  make  additional 
engineering  studies  to  design  or  specify  remedial  measures. 

If  left  unattended,  the  problems  could  lead  to  instability 
of  the  structure.  The  spillway  should  be  inspected  when 

no  water  is  flowing  over  the  crest.  Because  the  spillway 
is  seriously  inadequate,  additional  hydrologic  and  hydrau¬ 
lic  analyses  should  be  performed. 

7. 2  Recommendations/Remedial  Measures 


a.  Recommendations .  The  owners  should  retain  the 
services  of  a  professional  engineer  experienced  in  the 
design  and  construction  of  dams  to  accomplish  the  following: 

(1)  Starting  immediately  conduct  further  hydrolo¬ 
gic  and  hydraulic  analyses  of  the  watershed,  reservoir,  and 
dam  to  better  define  the  capacity  of  the  spillway  and 
conduit  beneath  the  railroad  embankment  and  design  and 
oversee  the  implementation  of  mitigating  measures  necessary 
to  provide  for  safe  passage  of  high  discharges. 

(2)  Starting  immediately  investigate  the  seepage 
at  the  downstreeun  toe,  and  design  and  implement  appropriate 
remedial  measures. 
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(3)  In  the  near  future,  design  and  supervise  a 
program  for  clearing  trees,  their  root  systems,  and  brush 
from  the  upstream  and  downstream  dlopes  of  the  dam. 

(4)  Starting  soon,  investigate  the  location  and 
condition  of  the  low  level  outlet  pipes  and  valves  and,  if 
necessary,  design  and  implement  procedures  to  restore  them 
to  an  operable  condition. 

(5)  Starting  very  soon,  design  repairs  for  the 
areas  where  erosion  has  occurred  on  the  upstream  and 
downstream  slopes  of  the  dam,  and  provide  appropriate 
slope  protection. 

(6)  In  the  near  future,  design  and  implement 
repairs  for  the  abutments  of  the  spillway  to  stop  the 
leakage  and  to  restore  the  stone  masonry  to  good  structural 
condition . 


b.  Operating  and  Maintenance  Procedures.  The  owners 
should : 

(1)  Control  trespassing  on  the  upstream  and  down¬ 
stream  slopes  of  the  dam.  This  should  be  done  soon. 

(2)  Check  the  condition  of  the  dam  periodically 
and  monitor  the  seepage  until  remedial  measures  are  effected. 
This  should  be  started  immediately. 

(3)  Engage  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams  to  make  a  compre¬ 
hensive  technical  inspection  of  the  dam  once  every  two 
years.  This  should  be  started  in  the  future.  • 

(4)  Establish  a  surveillance  program  for  use 
during  and  immediately  following  periods  of  heav^'  rainfall, 
and  also  a  warning  program  to  follow  in  case  of  floodflow 
conditions  or  imminent  dam  failure.  This  should  be  done 

in  the  near  future. 
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